/ 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m m s 2. 

Application Number 



10-2003-0053589 



m & a §i 

Date of Application 



2003 £ 081! 021J 
AUG 02, 2003 



Applicant(s) 



9J 




£r&0il^POFO| ^^S| Al 
SAMSUNG SDI CO., LT0. 



2003 



PI 



09 



m 



01 



COMMISSIONER 




1020030053589 



^ 2003/9/4 



[AHWg] 

[ST92I Si] 
[SSI 

[cnaiei] 

[CHBiei] 
[&9] 

[CH£iei3H] 

[^^] 

[£9°l S^fiJI] 



SSI AH 

0001 

2003.08.02 

^M±X\ 'M 0IS & tf^SAISxl 

Photo luminescence quenching device and display 
on the basis of photo luminescence quenching 
dev i ce 

^Oil^Q OFOI ^±jS|A|- 
1-1998-001805-8 

0I9H 

9-1998-000334-6 
1999-050326-4 

9-1998-000117-4 
1999-050353-7 

D\mm 

REDECKER, Michael 

mm 12305 mm& 83o^ 

DE 

U| A4 21^3 
FISCHER, Joe rg 

mm 13053 tHISS P0|M£|5|^e^M|| 4 
DE 



23-1 



1020030053589 



SIXh 2003/9/4 



[ggAHW] 
[91X11 



[S^AHW] 



DE 

mm 

03 090 139.1 

2003.05.15 

□lii¥ 

^51 a *II42£°I ^gofl 2j & ggJ, XII 60 i 

°\ t?§oii 21 & gsi^A^ s m=?muQ. cuaiej 
oign (oi) qaiei 

(oj) 



20 

3 

1 

13 



583,000 
1. fiSf/H- 



29,000 S! 

3,000 §! 

26.000 SI 
525,000 a 



SAHIAH(£^)_1g 2.^<M^|ggAj 



£^_1S 3.:>IEfi!¥AHff[S£gAH|AH]_1: 



23-2 



1020030053589 #^ ^7>: 2003/9/4 

£ ^ -SLELolH *]=L^ %<Lg. ^ &J1 ^/£^ T-fl 

5.1= £ nfl-f ^ oVxl s.oVol Jrs^r - £co||^ ^^f£ 

*r 91^ ^l^KPQD) * ^^1^>(PQD)» 7l^S. *V sH^l^ 

*1* ^l^Kr °H1 ^-71 ^5.^1^1 ^/S^ PQD^l -^°1 § 

sHJ-s*l#*lfe- sH^-a^H^l 21 o\)v)t\^(4)3\- ^^-#(2,5)^1 *}o}o\] tifl^i^ 5. 

^r(12)^r <H1^B1#(4)^ ^JI^^-^Hl£f-^(8) &t\- oflui^l^ o.s ^Jl ^/ 

£-*Hl5i^r(9) Jicf oflui^^ O.S. fee*. £ ^<H1 4e}- £#^(7) ^/iE^r 
^7H>«^(6)^ ^-^£^(11,12)^ ofli-i^l efl^f-i- S^^-o.^ ^^1 & 

s 2 
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^*fl^*r D ^ °lt 7)3±g. sH^^l^l {Photo luminescence 
quenching device and display on the basis of photo luminescence quenching 
device} 

(valence band) ^ ^Stfl (conduct ing band)^ oflu|X) 7fl ^=S.«1 cfl , o]^- 

11^ ^^-(emissive operation) ^ ^fl^^ -^^(re-emissive operation)^ *}°] 
°1H M(toggle)€ ^ 5£tf. 

£ 3^r sJ-^-S^l^lo] ^^Vta^ o\]u]b\%- ^ ^rt^o] 7V^^rfl ^ 

1 : -n-^ 7]^: 2 : 

3 : *^r^ 4 : °1M^# 

5 : 6 : 
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7 : 

10 : #*Hh^M 7>^>tfl(^Jl^-e-^>^l£^) 

11 : ^^(^t^^^S^r) 

12 : l-^-^^o) 7>^>cfl(^jl^^-^>?fli^) 

13 : *^#o] ^£tfl(^Hl^^Hl£f-^) 

^ *}=L"4 *i^Rr ^ 3.^ ^ %^%^r ^ *1] t}^ 

zfl^ *r 9X$= ^l^*Kphotoluminescence quenching 

device; PQD) ^ ^^1^>(PQD)1- 7]^S. *V SHhS*l ^ £ 

<$^r %n sj-tf ^jiLS ^dts}^ S^l^l 

0 l*r^ fe-^HH S.B. iE^ -S-^-(emissive mode or operation)^: 

sT^" S— S-^r ^-^(electroluminescence mode or operation)^]- $°)Jl, 

3.B. -^^-(re-emissive mode or operation)^ ^Ik^ -E-= SE^ -f- 

^■(photo luminescence mode or operation)^ ^ c ] o m-. 

-B-71 ^cfo]^.^(0LED)l- 7)3.3, *}±r £r aLflS. ^ # 

A]o>5q-oi m^^. £^cf. ^>7l ^ 7]# 0LED Sr^S^l^l^ ^eMB* €-2- 
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S. s^l <&IL, ^ ^<*M ^ ^(amount of ambient 

lights 2:*H*i ^M^l^^-s -B-bI^I ^ ^cf. 

<19> ZLa^uf, 2*i*HH. 3]#^SHH*r q 

^> ^ 7l#o] -f^^cf. ZLeiM-, oie^V ^ s^oJH 

^^•s>7l ^SlH^f ^^lB-fr *}3L, uJ-BM ofluj;*! iH | 7 } ^7>£]^ 

<20> -^-71 cfoi^^^i 7l^S>Jl ^ S.JEL ofqe} ?fl^2.= 

(re-emissive operationHHS. -§-*f€ A j^r£r °H DE 100 42 974 Al^l 

S# ^H, t\7] S.B., ^ ^$\%<&o] ^ ^A^, 5L 

°1# ^ltr SJ-Aj-^Al^l^ £ c oj-u)^ 71]^-^- 3_IL3_ 

-^^-(re-emissive operation)^ f^-tr ^5.-^ ^ 

€ t ^^ 0 > SHJ-JE.A1 ^Aii (+) o]-v]e}- (-) 711 o] 

<2i> ^afl^KPQD)^- 71^-^o.S ^-^JE^ ^ rflfs 

eh 
i 
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&IM-, o] ^6\] ol^ ^-f J^^H ^C-ll, o]^ ^og 

^ ^*SHH1*1 -B-^^fJl ^^*V <y-^^-(dark current )7> 

^ 4#tr ^#s*» -S-*>tt ^^M^ S^r ^r#^ ^ Hflo)^ ^(base metal) 
^-^ 5,294,810 ^ ^ -s-^ 6,097,1475.^ cf^2;7> oflui^ »JJ 
% ^-*HH ^3 ^ ?flel^(charge carrier)^ s)^ 2^.3. 

^^^^ 5^. v}&7}*\2., ^% ^ %.oyo\) £*}^<$ -gr W>)?)7] *M 

*a*Fr 0 J* 7)7) ^l^H 0 i7V^ ^ ^ ^1-3 JMf- 

2E^ 3-§-£Rr 3M EP 1 083 612JL°fl 7tiX|£|ol $1 cf. zie^u]-, ^efl 7) 

-^3£r S.= ^/5£^ 7fl^ ^ ol 

^ ^^ll^XPQD) ^ ^l^KPQD)!- 7l^S. f>}v) ^ 
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"11 3£r #^ff-» *4bKH^ Xl^Rr 3M4. ojofl o) 

<5H ^HoflAi ^SAl^l PQD^ Jl#o] ^7\m. 

<25> # 7 ] -EL*^ ^^>7l #^o<) 

<26> 7l^;(l), oflnlEi§K4), #?1 4ME^(4)4 ^^^ofl tifl^ XU 

^#(2), ^ #7l o\]v)B]^(4)2) ^ofl Hfl*]^ Xl2 ^#(5)-8: i^Kr # 
XI i^(PQD) ofl 7] 5*#5.a1 #*1 S-*] , 

<27> # 7 j #71 *1M 1=^(4)4 3^(2,5)4 A>o]ol] 

#^#(7) ^/S^r #7.}#^#(6)-& i^VJl, 

<28> #71 *#^#(7)^ 3]Jl^-B-^-^Kfl£^(12)7> o(nlBl#(4)4 ^Jl^-R-^- 

<29> #71 ^>#^^(6)^ ^7^1^-H-g-7K4lH^(ll)7> oflnlE-l^(4)^ 2=| ^ ti] 

<30> wVt^o] 3^# a Al#^H 5tM^, #71 ollnlEl#(4)Sl ^g-*}*[|;E. 

^r(9)*r *#^#(7)Sl ^ 7^ ul ^ -o. «-7>ffl 13) <£x]z>}jL ^/SEfe 
#^(6)^ 3JI^^*HIS.^r(10)^r #71 oHn]Bl#(4)^ ^JI^-fr^HlJE 
^r(8)4 ^l^Ji, °H 4*V^ sl-#SAl#^a1 7fl^ ^ -g-oj-ofl #7] xi i 

^^(2)^ 7fli=l- ^^*>^L #71 XI 2 *l^§K5)£r °flici=» 
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<31> ^aAj^lcIl ^<H^i , ^-7) oHnlE^(4)^ ^^wl^-^-^Hl^ 

# ^ #7] ^#(2)£r 7]]4i£Ll- ^<5}-Jl 2L*> ^7l *fl2 

(5)£- ^flic = « *§^*Hr n}^*^. 

tHr( 10) #7l ^>^#(6)S1 ^wl3-fr£-*Hl3E^(ll)sl oflui^ *W ^ 

^71 ^#^(7)°1 ^J7^ o.«^ l£ ^ (12 )^ ^-^^(7)0) J^w^ 

-B-^>?fl£^(i3)^ oflui^l ^Itt 3.3 eV°l 33°1 afEJ-^l-i}. 

<33> SHJ-fi^H^H 9X°]*\, #7] *#^(7)£ ^-71 ofl u] B\ #(4)S] 

^■71 7l^-(l)-i- §*>^1 ^ofl tifl^sH SU, #71 #7}^ #(6)£- 

cflnlE^(4)^ #7) 7l#(l)-g- ^ ^^T-ofl Wfl^sH ol^ wl^^rf. 
<34> rgrS$z>} 7 ] <%S}c$ ^ 

<35> o_7l iHMlli, ^<5>^ #7l -B-71 ^7flS5l ^^cH afl^^ *}^- 

°A #7l -8-71 i>^H^£l ^^#°fl «fl*l€ ^12 i^-sRr ^ 
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<36> #71 PQD^ <#7] *}o)o)} afl^l^ ^/£^r #7} 

<37> a o v 71 ^-rff^ ^J7^o.«- a o v 7 ) ^^cq -B-^>^) 

< 39 > £ ^-«v^- ^^]^KPQD)ofl SU^i, #7) ^7fljL^ ^al^-ff-g- 

7H]5^^ ^71 ^^1*>J1 ^/2L^r ^71 

1- ^tsJ-ji #7l *fl2 ^flic^l- ^7} PQDS] ^ ^2}- 

^/Hi^r ^"71 ^7R>^#^ ^uI^^HflJE^^ o.«. 
7Hl£^ oflui^^ O.S. fe^, ojoll s£ 7 ) pQD^ jjj^j. ^ S.o> 
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<4i> ^«v^ ^^KPQDH 9X°\*), ^y] ^^H>^#^ ^ JL^-a-^ 

oflui^l *}°)^ 3.3 eV9l 

<42> a 0 V 7 ) SL^-Z. igs§v}7] ^^r, 

<43> ^^--g- ^ 5Ufe ^^1^>(PQD)» 

<46> Hj-BJ-^l^- ^*H^ ^^ # ofl £_i$S\o] olcf. 

<47> m. ^ o. -g^o^ <3*H^;4(PQD) 31 ^^11^7>(PQD) 

<48> o)E^V ^^}7) ^Vtgo] 2).AV 1A 17U1^ ^/JE^r 

^7>^#^- Ifsfo] , ^y) 3>/.2^r ^HS^ ^-7} ^K*}^-*) 

?-lli^-^(Highest Occupied Molecular Orbital, HOMO)^ ^m^l^^-S. #7] <HH 
E^Sl 2jj7^^-«-^> 7 fl £ ^(H0M0) ^ ^/SE^r ^oM 
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H 1^-B-^>^S. IHrOowest Unoccupied Molecular Orbital, LUM0)£r ^lM^^o. 

(valence band) Sfe ^ JL^^WflS-tHrCHOMO)-!- <*IMe)§^ H 0M0<^1 °flM*13 
7]^. 3 ^ o>u]e^ (conducting band) SE^r LUM0 

^ ^ ^<?H ^M^I^H ^S} 7l)il)cH7}- ^&o) -eflo]^ - ol 

w>^^ ^°fl<*IH, oflnlEi#°l LUMO^r LUMOofl *fl 

^}31 ^/5E±r ^HJ-^f 1 ^ H0M0^ ^He^^ H0M0 0 !] *fl^H, °H 
*fl^ ^ ^11 #^(7]^ ^#)^ ^#a^l #*1 ^ 711 i^. 

# ^^§>JL, ^2 ^^"#(71^ 8>ir ^#)£r °fl^JE.# 1^s}oj , iE 

^tH}. ^scflsl <H]uj*l7r f^SKn, ^H^f^ 

7r^ r cf. 
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<5i> ^0)7} ^ ^-oV«Hl ^ ^4^^ *fl^ ^J- 

nfl^-^l inverted layer structure)7l- 91^), ^ 

^oj-ofl i=tg ^ ^ 7fl ^c^ -cy =4* ^i«ofl t^j-o} rfl^t}. 

i&t!: HOMO ^ LUM0 ^}°H1 7ie](^ «H=^) 7 > ^M^t tr^f. ^ y o v ^S. 

^^>^#<Hl7fl£ 7^ *Vcf. Of^ 7>Al^ ^ 

<53> SE^r, ^/5Ett ^R^^ ol^x]^ 

<54> Aj- 7 ) SH^^*)^ -fr^HMl, #^r% ^4^*}^ ^/SE^ 

^ #^ 7}&x}rj\±r PQD3 ^#*flli£] 7 >^rfl Jitf 6flu| 

<55> oj^V ^-g. ^oflofl o^}o} ^^tr^r. 
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M-^Ml^. ^ ^-^(2)01 -frS) 71^(1)^1 ^13^ Olcf. Ol 3.EM( 2 )^ 

» ^ ^7>^^(6)^ ^ M(2) #3 ^Jfofl nfl*]^ oicf. o. 7 l 

°1H3#(4)£: #7H^#(6)3 wfl^S]^ £U, *#^#(7)£: -fi-71 oflt»l 

^#(4)3 ^ofl «fl^S]o] #t±. «g^7> ^ ^ SBM^( 5)o1 l 5^ 

3^1^*1 7> ^^cf. (t# ^ ^<>H1) 3-#3L*l#*HH <y-^^-7> ^^o. 
3. * = ^ ^-g- tf^l^M 3*V<^, o 1 1d}e^(4), M^t(6) ^ *^#(7) 
3 *flS.fe 4 ##(4, 6 ^ 7)3 7>^7>cfl ^ *l5i^3 oflui^l 3ll3o] H 2°ll n|- 

<57> °IHe1^(4)3 ^i£cfl(9; 3 *] *1 3 o. «-7H-H £^-^r ) 7> ##^#(7)3 

^i£tfl(i3)sq- ^-ji oflniE^(4)^ 7>^7>cfl(8; 3$jl% -a-^-7>^l £^ ) 7> ^7>^- 

<3#(6)3 71-^^(10)^- ^-Jl, J£^b ^7>^^(6)3 ^£cfl(ll)7l- oflplE-l# 
(4)3 ^£tfl(9) JicJ- oflu|*13 ^Jl oflnlE^(4)3 7>^7>cfl(8)7> 
(7)3 7V^7>cfl(12) iLtf oflM^l^o.^ ^7H>^#(6), *^#(7) ^ 

o11d1e^(4)3 7fl5L7> *I^€3-. olei^V 2;*H1 ^H^If^H # 

% o>qe]. ^ ^^. 0 ] 7>^-e>7fl £3-. 

<58> SH^A^*^} A>-g-5l^ ^-f f ol sH^l^l- 

^ofl 3-3- £ 3«fl 3-3- ^-oi oiit.iE^(4)3 ^£tfl(9)7l- 

(7)3 ^i£tH(l3) icl- oflui^l^ o.S ^3- ^[7>^#(6)3 7>^^cfl (10)71- oflnl 
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tifllofl nfl^-ofl o\xt]^ £#tg: 7>^M ^Cf. o] 

^^Hl^i ^ €-^(5)#-g- AfllLS] tiflo]^ ^-^ojl tV^sH 

<^#^^# *§a^ ^JE SHrHl, o^H^ se«^ €^ <3^§- cfl^l 

^ ^<*H1 tfl^H tfl^^^. 

#&\6\) <H*}d\ ^^^cf. ^^^^(6)^. n}#z\i5V zl^o\} 

Ais. Hel^^o^, Hfl^ia, ^ 5fl^^tqo^j^ s^-tr^f. 

(7)# wj-^tb 7flS^ ^a}^o}§ ( -%a>^, Esjoff, ^^-#el ^ 

^1, #^^(7)* ^Bf^" AfsJ-l- ^ 

^^p-^C inverted structure)-!- ^l^s}-^ t-fl -f>~g-£}.t]-. 
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9l^r ^(2) %)°\ -fM 7)^(1)^1 l-s](ofl^ 

^l^^-Al^i^)/#5li^^^^AV^- 30-100 nm^l i^^^^S.^ 
^#(3)ol ^sjcf. o)6\X\ ^l^tfloll^^ ^-g-^a)-^ o^H ot 10 _g 0 ^ 

^ 10-4 vfl^l 10-3 mbar^l °J-^HH t^^. <HHEifK4)£- 1-e) 

-fri^lS ol=.c^^ ojo.^, o|o] o_ 7 j_g_oji,g. c^iii^iL^.*) 
30-120 nm^ ^13. ^ ^(5) f-g- ^*l-7l 2 0-100 nm ^f- 

<*|7HH ^*HH ^S)^] ^Cf. 5E*V ^- i£Tgo} ^ 

*Hl;Ef-^(ll,12)^ iui^l Efl^ 2:^^-0.5.^ ^*>^1 SHr ?fle)^7"h 3H> V S. 
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7l^(D, °lHEi#(4), #7l ofln]E^(4)^ ^#<i wfl^l^ 

#^"#(2), ^ #7l oflDlE^(4)^ ^ofl tifl*]£ ^fl2 ^^(5)* JL#«Hr # 
^ ^ld^KPQDH 7l^tb 3^#^l#*l5>l, 

^•71 3J-#S*1#*1tt ^7) oflD)Ei^(4)4 ^^#(2,5)^1 A>o]o]l Hfl^^ ^ 

^#(7) ^/lE^r #*H}-^#(6)# 
2] 

#(7)^1 ^^til^^7HlJ£^(l3)^ JL ^/]£^ ^Wf(6)^l ^Jl 

^-H-^HIS^(IO)^ #71 oflnlEi^(4)^ ^Jl^^-^^?|i^(8)5|- ^l*} 

= # ^#*>:n. 31 *V #71 *fl2 ^fK5)£r °fli^=# *8>8*M, ^-#3.^1 #^1^1 

^ ^^Hl #71 ^^(2)£r ofli^=-I- ^*>J1 HL^V #7l ^2 

#(5)£- 711^1- ^#*Kr 3* ^°-2- Sj-#SAl#^l. 
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3] 

#(6)^ 3^3-fr**Ml3E^Hl<))fe ^-71 oflnlE^(4)^ ajja^ 

(8) 3±1} oflui^l^o.S feJL, oH sH^l^o] ^ ^o>bfl 

A oM afll #^#(2)£: ffliJELl- ^^*>Z1 2E*V #7] ^12 ^^-#(5)^- °B^=# 

4] 

^HIse^uo)**)- #7} ^7H>^^(6)^ ^tii^£7Hl:£^(ii)^ °im*l 

^wl^^7Hl5L^r(13)£] ofluix] ^>ol^ ^o^ £ 3.3 eV9j ?j-§- sr> 
[3^* 5] 

6] 

*H, -fr 51*11, B^o># -a-S^l, -fK£*fl, 7>^.^^> o] 
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^ #3*-#3. ^-oflA^I o-]^ s>i41- £t*fr 3 
[^t 1 * 7] 

^#(4)^ #7l 7)t(l)t ^^Hl «flAlS)<H -S-71 €7>^^ 

(6)£ -8-71 ol)alBl#(4)^ -8-71 714(1)* ^=tb ^°fl «flA]£M flfe 53* ^K 1 

8] 

*7i ^Tfls., A oM *7i «fl^l^ 

#, 3? -S-71 *7l ^xflS^ Wfl^]^ *fl2 #^-#* 3E^-*Rr <3 

>fl4i7>(PQD)S.Ai , 

^71 PQD^r ^"71 ^^^.Sq- A\o)o\) ufl*]^ SJ/H^r 

#^#* £Mji, 

a o V 7 ] ^J-W^cq ^JI^ 0-«-7>^£^7> Aj-7] iH^fliLo] ^)J7^ o.«7>?| 

-*7l ^>^^ ^7^Wl^*^Hfl£^7> #71 ^7-lal^-e- 
«-*HI|5=^ ^ui^^jO^ ^ o. ^lO S ^ ^^fli7> 

(PQD) . 
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91 

2] 3*1 «1 3 -ff^Hl SL^Q ^^1*>JL ^/2^ ^71 SU^-frg.*} 

7} PQD^ 7fl^ ^o>o]l ^-71 pfti ^^«>jl SE$ #7] *fl2 

3^§^gr «=»flic=# ^-71 PQD^ -^oVofl #7] ^^-o. ofl 

1^J=« ^<5>J1 ^"71 ^2 ^S.* *8^*Rr f^'Ai 

[^T 1 * 10] 

$^*Kn. £f> ^-71 ^2 afl^JEl* *§^Hr 3}* ^ ^ 

^l^KPQD). 

HI 

oflui^l *Hfe 3.3 eVSl 3^- *|.- ^^fl^KPQD). 
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121 

, ^ AJ.^ ul o}<£ #3\.^r£_ o]^.o]^ ^-o\)a] 

[3^8" 13] 

<3*ll*Rr Afl^ ^ o}^ ^^I^Xpqd)!- 

71^5. S>fe SH^l^l* °l-g-§M A]ZL^ #<&^r %n #W^r 
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IS. 3] 
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